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(54) ANTENNA AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna and electronic 
equipment which solve conventional problems, can be mounted 
automatically, and are easy to manufacture, high in yield, small-sized, and 
improved characteristics. 

SOLUTION: Antenna part 10 and 20 provided with a radiation electrode 2, 
having a meander line on a main surface of a substrate 1, are stacked so 
that the main surface opposite from the main surface where a radiation 
electrode 22 of an antenna part 20 and a radiation electrode 2 of the 
antenna part 10 face each other, and a feeding electrode 3 is provided on 
the flank of the laminate and the feeding electrode 3 and radiation 
electrodes 2 and 1 2 or the antenna parts 1 0 and 20 are connected 
electrically. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daznag s caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the 1st and 2nd antenna sections which prepared the radiation electrode which has a meander line on 
the principal plane of a substrate. While carrying out the laminating of the antenna section of the above 1 st, and the 
antenna section of the above 2nd so that the radiation electrode of the antenna section of a principal plane, the principal 
plane of an opposite side, and the above 2nd in which the radiation electrode of the antenna section of the above 1 st 
was formed may counter The antenna characterized by having prepared the electric supply electrode in the side of the 
aforementioned layered product, and connecting electrically the radiation electrode of the antenna section of the 
aforementioned electric supply electrode and the above 1 st, and each 2nd antenna section. 

[Claim 2] The antenna according to claim 1 characterized by carrying out the laminating of the substrate constituted 
from dielectric materials on the principal plane in which the radiation electrode of the 1 st antenna section was formed 
further. 

[Claim 3] The claim 1 characterized by preparing the electrode for fixation used as non-contact in both a radiation 
electrode and an electric supply electrode at least at one side of the principal plane or the side used as the component 
side of a layered product, an antenna given [ any 1 ] in two. 

[Claim 4] The antenna characterized by having a substrate, the radiation electrode which is prepared ranging over one 
[ which adjoins one principal plane and aforementioned principal plane of the aforementioned substrate at least / at 
least ] side, and moreover has a meander line, and the electric supply electrode which was prepared in other sides of the 
aforementioned substrate and was electrically connected with the aforementioned radiation electrode. 
[Claim 5] The 1st and the 2nd antenna section with the substrate and the radiation electrode which is prepared ranging 
over one [ which adjoins one principal plane and aforementioned principal plane of the aforementioned substrate at 
least / at least ] side, and moreover has a meander line, While carrying out the laminating of the antenna section of the 
above 1 st, and the antenna section of the above 2nd so that the radiation electrode of the antenna section of a principal 
plane, the principal plane of an opposite side, and the above 2nd in which the radiation electrode of the antenna section 
of the above 1st was formed may counter The antenna characterized by having prepared the electric supply electrode in 
the side of the aforementioned layered product, and connecting electrically the radiation electrode of the antenna 
section of the aforementioned electric supply electrode and the above 1 st, and each 2nd antenna section. 
[Claim 6] The antenna according to claim 5 characterized by carrying out the laminating of the substrate constituted 
from dielectric materials on the principal plane in which the radiation electrode of the 1 st antenna section was formed 
further. 

[Claim 7] The antenna characterized by forming the aforementioned strip-line section and the aforementioned meander 
section on the aforementioned substrate so that it may have the relation of Ll/L2=2.0-6.0 when it has a substrate and 
the radiation electrode which is prepared on the aforementioned substrate and has the strip-line section and the 
meander section and the length of LI and the meander section is set to L2 for the length of the aforementioned strip- 
line section. 

[Claim 8] The antenna according to claim 7 characterized by carrying out the laminating of the substrate which 
consisted of dielectric materials so that a radiation electrode may be countered. 

[Claim 9] The claim 7 characterized by preparing the strip-line section and the meander section on the same principal 
plane of a substrate, an antenna given [ any 1 ] in eight. 

[Claim 1 0] The antenna according to claim 9 characterized by preparing the meander section on extension of the strip- 
line section. 

[Claim 11] The antenna according to claim 9 characterized by putting the meander section side by side to one [ at 
least ] flank of the strip-line section. 

[Claim 12] The claim 7 characterized by having prepared a part of strip-line section [ at least ] in one principal plane, 
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and preparing the meander section in the principal plane of another side, an antenna given [ any 1 ] in eight. 
[Claim 13] Electronic equipment characterized by providing the following. An antenna a claim 1 - given [ any 1 ] in 12 
A receiving means to restore to the input signal which received with the aforementioned antenna, and to generate a 
data signal 1 st storage means by which predetermined information is memorized beforehand The 2nd storage means 
which memorizes the aforementioned data signal, a transmitting means to modulate the data signal from the above 1st 
and the 2nd storage means, and to generate a sending signal, and control means which control reception, a recovery, 
the modulation, and transmission of the aforementioned data 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the antenna and electronic equipment which 

are used for wireless data transmission, mobile communications, etc. 

[0002] 

[Description of the Prior Art] In recent years, in systems, such as a cellular phone, wireless LAN, and BlueTooth, 
wireless data transmission between various electronic equipment is performed. In such a system, since an exchange of 
data can carry out without choosing time and a place, future development is expected greatly. 

[0003] as a using [ for such a system ]-conventionally antenna — lines, such as a whip antenna and a helical antenna, — 
the patch antenna which supplies electric power by the electric supply pin widely used as an object for reception of an 
antenna, car navigation, or VICS — the laminating type antenna for surface mounting etc. can be considered further 
[0004] 

[Problem(s) to be Solved by the Invention] however, lines, such as a whip antenna and a helical antenna, with the 
patch antenna which supplies electric power by the antenna or the electric supply pin, since automatic mounting was 
not able to be performed, mounting cost was high, and the whip antenna was easy to deform because the main part of 
an antenna carried out just for a moment, and had troubles — since the electric supply pin is exposed to the substrate 
exterior, it is hard to deal with it — in the patch antenna 

[0005] Moreover, although the laminating antenna was also proposed as an object for surface mounting, there were 
troubles, like this laminating antenna has an excessive production facility, a manufacturing cost is high, and since it 
calcinates where an electrode is pinched between ceramic substrates, baking conditions are very severe and an 
incidence rate with a poor process is very high. 

[0006] Furthermore, it was difficult to acquire the still higher gain in a transceiver band being very narrow with the 
conventional antenna. 

[0007] The above-mentioned conventional technical problem is solved, and automatic mounting is possible, and 
manufacture is easy, the yield is high, it can miniaturize, and this invention aims at offering the antenna and electronic 
equipment whose property moreover improves. 
[0008] 

[Means for Solving the Problem] this invention is equipped with the 1 st and 2nd antenna sections which prepared the 
radiation electrode which has a meander line on the principal plane of a substrate. While carrying out the laminating of 
the antenna section of the above 1 st, and the antenna section of the above 2nd so that the radiation electrode of the 
antenna section of a principal plane, the principal plane of an opposite side, and the above 2nd in which the radiation 
electrode of the antenna section of the above 1 st was formed may counter The electric supply electrode was prepared in 
the side of the aforementioned layered product, and the radiation electrode of the antenna section of the 
aforementioned electric supply electrode and the above 1st and each 2nd antenna section was connected electrically. 
[0009] 

[Embodiments of the Invention] Invention according to claim 1 is equipped with the 1 st and 2nd antenna sections 
which prepared the radiation electrode which has a meander line on the principal plane of a substrate. While carrying 
out the laminating of the antenna section of the above 1st, and the antenna section of the above 2nd so that the radiation 
electrode of the antenna section of a principal plane, the principal plane of an opposite side, and the above 2nd in 
which the radiation electrode of the antenna section of the above 1 st was formed may counter By changing the 
transceiver property of the 1 st and 2nd antenna sections by having prepared the electric supply electrode in the side of 
the aforementioned layered product, and having connected electrically the radiation electrode of the antenna section of 
the aforementioned electric supply electrode and the above 1st, and each 2nd antenna section The band of transmission 
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and reception can be made large and a receiving property can be raised. 

[0010] Since invention according to claim 2 can raise a directive property and can moreover also perform protection of 
a radiation electrode by having carried out the laminating of the substrate constituted from dielectric materials on the 
principal plane in which the radiation electrode of the 1 st antenna section was formed, in the claim 1 further, 
oxidization of a radiation electrode, corrosion, a chip, etc. can be prevented, and a property can vary or it can prevent 
that a property deteriorates. 

[001 1] Invention according to claim 3 by having prepared the electrode for fixation used as non-contact in both the 
radiation electrode and the electric supply electrode in claims 1 and 2 at least at one side of the principal plane or the 
side used as the component side of a layered product The intensity of junction of an antenna and the circuit board can 
be raised, omission of the antenna from the circuit board etc. can be prevented, stable electric junction to an antenna 
and the circuit board can be realized, and property degradation of equipment which carried the antenna can be 
prevented. 

[0012] The radiation electrode which invention according to claim 4 is prepared ranging over a substrate and one 
[ which adjoins one principal plane and aforementioned principal plane of the aforementioned substrate at least / at 
least ] side, and moreover has a meander line, By having had the electric supply electrode which was prepared in other 
sides of the aforementioned substrate and was electrically connected with the aforementioned radiation electrode 
Without enlarging the size of the substrate of an antenna, the length of a radiation electrode can be lengthened, 
consequently the antenna of low frequency can be produced easily, and, moreover, a property can be stabilized. 
[0013] The 1st and the 2nd antenna section with the radiation electrode which invention according to claim 5 is 
prepared ranging over a substrate and one [ which adjoins one principal plane and aforementioned principal plane of 
the aforementioned substrate at least / at least ] side, and moreover has a meander line, While carrying out the 
laminating of the antenna section of the above 1 st, and the antenna section of the above 2nd so that the radiation 
electrode of the antenna section of a principal plane, the principal plane of an opposite side, and the above 2nd in 
which the radiation electrode of the antenna section of the above 1 st was formed may counter By changing the 
receiving property of the 1 st and 2nd antenna sections by having prepared the electric supply electrode in the side of 
the aforementioned layered product, and having connected electrically the radiation electrode of the antenna section of 
the aforementioned electric supply electrode and the above 1 st, and each 2nd antenna section Without enlarging the 
size of the substrate of an antenna, while being able to make the band of transmission and reception large and being 
able to raise a receiving property, the length of a radiation electrode can be lengthened, consequently the antenna of 
low frequency can be produced easily, and, moreover, a property can be stabilized. 

[0014] Since invention according to claim 6 can raise a directive property and can moreover also perform protection of 
a radiation electrode by having carried out the laminating of the substrate constituted from dielectric materials on the 
principal plane in which the radiation electrode of the 1st antenna section was formed, in the claim 5 further, 
oxidization of a radiation electrode, corrosion, a chip, etc. can be prevented, and a property can vary or it can prevent 
that a property deteriorates. 

[0015] Invention according to claim 7 is equipped with a substrate and the radiation electrode which is prepared on the 
aforementioned substrate and has the strip-line section and the meander section, and when the length of LI and the 
meander section is set to L2, the length of the aforementioned strip-line section By having formed the aforementioned 
strip-line section and the aforementioned meander section on the aforementioned substrate so that it might have the 
relation of Ll/L2=2.0-6.0, high gain can be acquired by lengthening the length of the strip-line section. 
[0016] Since invention according to claim 8 can raise a directive property and can moreover also perform protection of 
a radiation electrode by having carried out the laminating of the substrate which consisted of dielectric materials in the 
claim 7 so that a radiation electrode might be countered, oxidization of a radiation electrode, corrosion, a chip, etc. can 
be prevented, and a property can vary or it can prevent that a property deteriorates. 

[0017] Production of a radiation electrode becomes easy by having prepared the strip-line section and the meander 
section on the same principal plane of a substrate in claims 7 and 8, and invention according to claim 9 is highly 
precise, and since it can produce a radiation electrode, it can make dispersion in a property small. 
[0018] In a claim 9, production of a radiation electrode becomes easy by having prepared the meander section on 
extension of the strip-line section, and invention according to claim 10 is highly precise, and since it can produce a 
radiation electrode, it can make dispersion in a property small. 

[0019] In a claim 9, since invention according to claim 1 1 can form the strip-line section for a long time more by 
having put the meander section side by side to one [ at least ] flank of the strip-line section, it can acquire the antenna 
property of high interest profit further. 

[0020] In claims 7 and 8, since invention according to claim 12 can form the strip-line section for a long time further 
by having prepared a part of strip-line section [ at least ] in one principal plane, and having prepared the meander 
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section in the principal plane of another side, it can acquire the antenna property of high interest profit. 
[0021] Invention according to claim 13 An antenna a claim 1 - given [ any 1 ] in 12, A receiving means to restore to 
the input signal which received with the aforementioned antenna, and to generate a data signal, The 1st storage means 
predetermined information is beforehand remembered to be, and the 2nd storage means which memorizes the 
aforementioned data signal, By having had a transmitting means to modulate the data signal from the above 1st and the 
2nd storage means, and to generate a sending signal, and the control means which control reception, a recovery, the 
modulation, and transmission of the aforementioned data While limitation of the arrangement place of a loading 
machine etc. decreasing and becoming easy to carry out the layout of equipment etc., data communication can be 
performed certainly. Moreover, since it has endurance with a very big antenna, the installation conditions of a loading 
machine become wide range. Furthermore, since an antenna does not project greatly outside, it is rare for faults, such 
as breakage, to arise. 

[0022] Hereafter, it explains, referring to a drawing about the form of the thing operation in this invention. 
[0023] (Form 1 of operation) Dratwing J and 2 are the perspective diagrams showing the antenna in the form 1 of 
operation of this invention, respectively. In drawing, 1 is a substrate, the meander line type (zigzag pattern) radiation 
electrode 2 is formed in principal plane la of one of these, and the electric supply electrode 3 electrically connected 
with the radiation electrode 2 is further formed in it at side lb of a substrate 1. Moreover, the radiation electrode 2 and 
the electric supply electrode 3, and the electrode 4 for fixation prepared in non-contact are formed in Id of sides of a 
substrate 1 . In addition, in order to raise mounting nature etc., as for the electric supply electrode 3 and the electrode 4 
for fixation, it is desirable to make it extend to principal plane la and principal plane lc of an opposite side. 
[0024] A substrate 1 consists of dielectric materials. As for specific-inductive-capacity epsilonr of these dielectric 
materials, it is desirable that it is [ or more 4 ] 1 50 or less. When specific inductive capacity is in this range, the band of 
resonance frequency can be made large, realizing the miniaturization of an antenna. In addition, if specific-inductive- 
capacity epsilonr is smaller than 4, a substrate 1 becomes large too much, an antenna cannot be miniaturized, and the 
fault that dispersion in a property will become large while a resonance frequency band becomes narrow too much, and 
a resonance frequency band separates the difference in little composition and only by a chip etc. occurring in a 
substrate 1 and being unable to acquire a predetermined property if specific-inductive-capacity epsilonr is larger than 
150 arises. 

[0025] A resin, a liquid crystal polymer, a ceramic, etc. are mentioned as a concrete component of a substrate 1 . It is 
desirable to use a ceramic when it takes into consideration that weatherability is good, and a mechanical strength is 
large and cheap also in these components. When using a ceramic as a component of a substrate, in order to enlarge 
anti-**** etc., 92% or more (preferably 95% or more) of sintered density is desirable. Thereby, while being able to 
raise a mechanical strength, processability, etc. of a substrate 1, decline in Q value or specific inductive capacity can be 
suppressed, and the property stabilized as a result can be acquired. In addition, if sintered density is 92% or less, the 
increase in a dielectric loss and the variation of specific-inductive-capacity epsilonr may increase, and fault will arise. 
[0026] Moreover, in order to form the electrode mentioned later good, as for the surface roughness of a substrate 1 , it is 
desirable that surface roughness sets to 1 0 micrometers or less (especially preferably 7 micrometers or less, still more 
preferably 5 micrometers or less), thereby — a conductor ~ a disadvantage increase can be suppressed, the fall of Q 
value can be suppressed, and the gain of an antenna can be raised in addition — surface roughness is 10 micrometers or 
more - the conductor of an electrode — since loss increases, the gain of an antenna falls On the other hand, if it brings 
close to 0 more than required, since the time concerning a grinding operation will become very long, productivity falls 
and is not desirable. 

[0027] When it constitutes a substrate 1 from a ceramic, as a concrete material When specific-inductive-capacity 
epsilonr is ten or less, a forsterite system ceramic, alumina system ceramics, etc. are mentioned, and when epsilonr is 
10-25 material, such as a titanic-acid magnesium system and a titanic-acid calcium system, — moreover, when epsilonr 
is 25-40 and zirconia SUZU titanium system material etc. is [ epsilonr ] 60-150, a barium-titanate system, lead-calcium 
titanium system material, etc. are mentioned 

[0028] Although it can consider as an ellipse tabular and a polygon tabular (a cross section a triangle, a square, a 

pentagon ) at a rectangular tabular as shows the configuration of a substrate 1 to drawing 1 , and others, since 

electrode formation on the side is required, a rectangular tabular or a polygon is desirable. 

[0029] Moreover, although equalization of a property or stabilization of a property can be performed with the gestalt of 
this operation by making thickness of a substrate 1 uniform (the thickness of a center section and an edge being almost 
the same), you may change the thickness of an antenna between predetermined portions according to an operating 
condition, the kind of used machine, etc. That is, for example, two or more crevices can be formed in a substrate 1 , 
thickness of one edge of an antenna can be made thicker than the thickness of the edge of an opposite side, or it can be 
made thin. 
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[0030] Furthermore, it can prevent that a big chip etc. occurs in the corner of a substrate 1 , and an antenna property 
changes to it by giving beveling, a taper, etc. to the corner of a substrate 1 . 

[003 1 ] Therefore, most things changed to a corner when the chip on the way to the corner of a substrate 1 with big 
transmission and receiving property arises by giving beveling, the taper, etc. beforehand are lost as mentioned above. 
[0032] When it takes into consideration that productivity and positive corner processing can be performed etc. at this 
time, it is desirable to perform C beveling. Even if a little shock etc. joins a substrate 1 by setting C beveling at this 
time to 0.1mm or more (preferably 0.2mm or more), most generating of the chip of the corner of a substrate 1 etc. is 
lost, and though such a big shock that a substrate 1 is missing etc. is added, it generates only merely few chips, but 
neither transmission of an antenna nor a big change of a receiving property produces it. Although this substrate 1 
needed beveling, taper processing, etc., especially when the ceramic which a chip tends [ comparatively ] to generate 
as mentioned above is used whatever the material which constitutes a substrate 1 , they are effective. Furthermore, the 
big chip of a corner can be prevented as a gestalt of other operations by preparing the resin of the organic system which 
performs chip prevention to the corner of a substrate 1 etc., without giving C beveling and taper processing to the 
corner of a substrate 1 . 

[0033] By performing such chip preventive measures, the poor process by generating of a chip can be suppressed and 
the productivity and yield of an antenna can be raised. 

[0034] In drawin g 1 , 2 is a radiation electrode, and the radiation electrode 2 is formed in one principal plane of a 
substrate 1 , and has become the band-like jig ZAKUPA turn which consists of the strip line. The frequency of 
operation of an antenna can be adjusted by the number of times of the width of face of this band-like zigzag pattern, 
length, a track interval, and the clinch of JIGUZAKU etc. 

[0035] Moreover, as above-mentioned, the electric supply electrode 3 is formed over side lb and principal plane lc, 
the electrode 4 for fixation is formed over another [ 1 d of sides, and ] principal plane 1 c, and surface mounting is 
presented with it. The electric supply electrode 3 also turns into another electrode for fixation at the time of mounting 
an antenna in the circuit board with connection with a circuit. The electrode 4 for fixation is fixed to the pattern on the 
circuit board prepared independently of the circuit with soldering etc. Here, although the radiation electrode 2 is 
formed only by the linear pattern, it may not be restricted to this and may cut [****] off the corner of a clinch by the 
Cth page about [ of track width of face ] an abbreviation half by return [ JIGUZAKU ] to a U character type. 
[0036] Moreover, it is desirable to have prepared a taper and R in the corner of a substrate 1 located in the boundary 
section of the radiation electrode 2 and the electric supply electrode 3. When the above-mentioned corner is sharp, at 
the time of electrode formation, an open circuit arises or ablation of an electrode is caused depending on the situation 
of handling. Then, such faults can be suppressed by preparing a taper and R in the comer of a substrate 1 . 
[0037] The actually desirable range is enough if there is also an R= 0.2 about (0.1 to about 0.3) case of a taper also in 
about C= 0.2 (0.1 to about 0.3), and R. 

[0038] Thus, since heights, such as an electric supply pin, can be lost by having considered as composition which 
arranges the electric supply electrode 3 and the electrode 4 for fixation at the side and the rear face of a substrate 1 , the 
antenna in which surface mounting is possible is realizable. Moreover, since a mounting state can be checked from the 
antenna side, the check of an antenna of operation etc. can be performed easily. Moreover, all over drawing, although 
the electrode 4 for fixation is considered as 1 formation at the 1 side, it does not need to adhere to this. In the range 
which the unnecessary electrical coupling between the radiation electrode 2 and the electrode 4 for fixation does not 
produce, in order to raise fixed intensity, you may increase the electrode 4 for fixation. 
[0039] Next, the electrode material used for each electrode is explained. 

[0040] An alloy with the metals (Ti, nickel, etc.) of everything [ electrode / for fixation / 4 (it abbreviates to each 
electrode hereafter) / the radiation electrode 2, the electric supply electrode 3, and ] but the metallic-material simple 
substances of Ag, Au, Cu, and Pd, those alloys, or the aforementioned metallic material etc. is used. In such material, 
since workability etc. is very excellent in case a property target and each electrode are formed, the alloy of especially 
Ag or Ag, and other metallic materials is used suitably. Furthermore, each electrode may be formed by one layer and 
may consist of two or more layers more than two-layer. That is, the film of other metallic materials may be formed as a 
buffer layer between a substrate 1 and each electrode for the purpose which raises adhesion intensity etc., or corrosion 
resistance good metallic material or good protective coat etc. may be formed for the purpose of protecting each 
electrode etc. on each electrode, a corrosion resistance good metallic material - carrying out — gold, platinum, 
titanium, etc. ~ moreover, resins, such as an epoxy system and a silicon system, are mentioned as a corrosion 
resistance good protective coat Furthermore, you may include at least one of oxygen, nitrogen, or the carbon in the 
grade which does not affect a property as an impurity at each electrode as an impurity. 

[0041] As for formation of each electrode etc., print processes, plating, the sputtering method, etc. are used. It is more 
desirable to use print processes, when it is more desirable to use the sputtering method and plating when especially the 
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thickness of each electrode is formed comparatively thinly and it forms comparatively thickly. In the case of the form 
of this operation, print processes were used on the grounds that productivity is good etc. The paste with which metal 
particles, a glass frit, solvents, etc., such as Ag, were mixed was specifically applied in the predetermined configuration 
on the substrate 1 , heat treatment was added, and each electrode was formed. 

[0042] Moreover, as for the thickness of each electrode, it is desirable to be referred to as 0.01 micrometers - 50 
micrometers (preferably 1 micrometer - 40 micrometers). If the thickness of each electrode is 0.01 micrometers or less, 
from a skin depth, it may become thin, the gain of an antenna may fall, it will become it easy to generate exfoliation of 
an electrode that the thickness of each electrode is 50 micrometers or more, and fault, like moreover cost becomes high 
will arise. 

[0043] The following (form 1 of operation) feature portions are explained. 

[0044] In drawing 2 , the substrate 1, the radiation electrode 2, the electric supply electrode 3, and the electrode 4 (it 
abbreviates to the antenna section 10 below) for fixation are the same as what is shown in drawing 1 . The laminating 
of the antenna section 20 is carried out on the antenna section 10, and the antenna sections 20 differ the composition of 
the antenna section 10, and in that the electrode 4 for fixation is hardly formed although it is the same. With the form 
of this operation, the laminating is carried out so that the field in which the radiation electrode 12 of an antenna 20 is 
formed, the principal plane of an opposite side, and the field in which the radiation electrode 2 of the antenna section 
10 is formed may counter. That is, the radiation electrodes 2 and 12 of the antenna section 10 and the antenna section 
20 have the composition of not contacting directly. In addition, join by cementing materials, such as glass, or the 
junction between the antenna section 10 and the antenna section 20 uses a double-sided tape etc., or is formed of 
technique, such as sticking by pressure. 

[0045] Furthermore, the laminating of the substrate 30 which consisted of dielectric materials on the antenna section 20 
is carried out. It is desirable to constitute from dielectric materials same as a substrate 30 as the substrate 1 which 
constitutes the antenna section 10. Thus, with constituting, it can be formed in the antenna section 20, a radiation 
electrode can be protected, degradation of a property etc. can be prevented, and the property related to directivity can 
be raised further. Moreover, it is necessary to form a substrate 30 neither by the operating environment nor spec. 
[0046] In addition, with the form of this operation, although two of the antenna sections 1 0 and 20 were used as the 
antenna section, you may carry out the laminating of the three or more antenna sections. That is, a band etc. can be 
further extended by carrying out or more three laminating of the antenna section which has a radiation electrode. Also 
in this case, although it is more desirable to form a substrate 30 since protection of a radiation electrode etc. was 
performed by forming a substrate 30 in the topmost part, it is necessary to prepare neither by the operating 
environment nor spec, as above-mentioned. 

[0047] Moreover, in case the electric supply electrode 23 electrically connected with the radiation electrode 12 is 
formed in side 20a of the antenna section 20 and the laminating of the antenna section 1 0 and the antenna section 20 is 
carried out, the laminating was carried out so that side lb and side 20a might turn to the same direction, and the electric 
supply electrode 23 and the electric supply electrode 3 are joined electrically. By forming over side 20a, the principal 
plane which formed the radiation electrode 12, and the principal plane of an opposite side at this time 23, for example, 
an electric supply electrode, field opposite of the electric supply electrode 23 and the electric supply electrode 3 can be 
carried out, and more positive junction can be performed. In addition, when forming the electric supply electrode 23 in 
the principal plane which formed the radiation electrode 12, and the principal plane of an opposite side, it sees and is 
effective [ the electric supply electrode 23 ] from fields, such as property degradation prevention and position ****** 
at the time of junction, that it is the length of a grade which does not reach even the zigzag pattern in the radiation 
electrode 2, and that it is smaller than the width of face of the radiation electrode 2. 

[0048] Since two or more two or more radiation electrodes (it sets in the form of this operation and is two of the 
radiation electrodes 2 and 12) are prepared in parallel by the electric supply electrode by the above composition, by it, 
the frequency-of-operation bandwidth of an antenna can be extended by the ability shifting the resonance frequency of 
each radiation electrode delicately. In addition, since a percent defective also becomes high while the part and 
composition become complicated and cost comes to start, as for the number of radiation electrodes, five or less (the 
laminating number of sheets of the antenna section is five or less sheets) are desirable, although the adjustable range of 
bandwidth spreads the more with the form of this operation the more it increases the number of radiation electrodes 
(the more it makes [ many ] the laminating number of sheets of the antenna section) (the more). 

[0049] Moreover, a substrate 30 and the substrate (it abbreviates to each substrate below) which constitutes the antenna 
sections 10 and 20 may be formed with the same material, and may be formed with the material of specific inductive 
capacity different, respectively. 

[0050] By changing especially the specific inductive capacity of each of each substrate, it becomes possible to change 
the size of each of each substrate. 
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[0051] For example, a substrate 30 can be made smaller than the substrate 1 of the antenna section 10, and the substrate 
of the antenna section 20 by making specific inductive capacity of a substrate 30 larger than the specific inductive 
capacity of the substrate 1 of the antenna section 10, and the substrate of the antenna section 20. Since the 
miniaturization of an antenna can be attained by this or it can consider as a predetermined configuration, attachment 
becomes easy. While being able to take composition which narrows down the upper part of a case especially for an 
antenna to a wrap case by case like a radome, when it is carried, for example in electronic equipment, such as a pocket 
device, and a mounted machine, a machine on the street of an automatic fare collection system, the use efficiency of 
the space inside electronic equipment can be raised. 

[0052] Moreover, the substrate 1 of the antenna section 10 and the substrate of the antenna section 20 can be made 
smaller than a substrate 30 to the specific inductive capacity of a substrate 30 on the contrary by enlarging specific 
inductive capacity of the substrate 1 of the antenna section 10, and the substrate of the antenna section 20. By this, 
since the component-side product of an antenna can be made small Can make small the size of the antenna-circuit 
substrate of electronic equipment in which an antenna is carried, and further, when the substrate and size of the antenna 
section 20 differ from each other, a substrate 30 By laying electronic parts etc. in the crevice made between the 
antenna-circuit substrate of the electronic equipment by which an antenna is arranged, and a substrate 30 Furthermore 
the use efficiency of space can be raised, and from the first, an antenna can also make small the size of the antenna- 
circuit substrate in which it is mounted, and the size of the electronic equipment by which they are carried if it pulls, 
and can respond to the request of the time called miniaturization of equipment. Moreover, by the bird clapper, the 
component-side product of reliability [, such as a thermal shock, ] to the circuit board improves small. 
[0053] Moreover, the flexibility of the configuration for every substrate can be raised by changing the specific 
inductive capacity of each of each substrate. 

[0054] Moreover, although it is desirable that it is 0.05<=t<=3 [mm] when thickness of each of each substrate which 
constitutes an antenna is set to t, each does not necessarily need to be the same thickness. Since it is a limit mostly for 
the thickness of the whole bottom antenna of a laminating to be set to about 3-5mm, and to constitute the whole from a 
frequency of operation, a mechanical strength, etc. in general about multilayering at six layers, it becomes the optimal 
[ these values ] from **** of a property, cost, and the rate of an excellent article. 

[0055] Moreover, since a substrate becomes [ the thickness of each of each substrate ] thin relatively by 0.05mm or 
less, breakage by the fall of mechanical intensity may arise. 
[0056] Next, junction between each substrate is explained. 

[0057] as other composition methods of the antenna shown in the form of this operation — the antenna section 10 and 
the antenna section 20 — predetermined members, such as a radiation electrode, an electric supply electrode, and an 
electrode for fixation, were formed, each was constituted, and the antenna sections 10 and 20 and the substrate 30 are 
joined It is desirable to use what has high bonding strengths, such as junction glass and a junction resin, as jointing 
material used for this junction. By using especially junction glass, it can make it possible to be equal to heat treatment 
of a reflow etc. Moreover, since composition change is easy so that it may become a coefficient of thermal expansion 
of the same grade as the coefficient of thermal expansion of substrate material, inconvenient generating of the substrate 
exfoliation by the thermal shock etc. can be suppressed. 

[0058] As for the crevice between each substrate at the time of junction, it is still more desirable that it is 1 micrometer 
- 200 micrometers. By making a crevice into this range, the junction force can fully be secured, and alignment between 
substrates can also be performed easily, and the antenna in which reliable small surface mounting is possible can be 
supplied stably. 

[0059] In addition, since a ringing tends to happen between substrates while junction between each substrate tends to 
become inadequate and a crevice may exfoliate while in use in less than 1 micrometer, it becomes difficult to perform 
alignment between substrates. Moreover, in 200 micrometers or more, since the efficiency-specific inductive capacity 
of an antenna falls under the influence of glass and the resin which are a junction medium while being hard coming to 
take the impedance matching of an antenna, un-arranging [ that an antenna property separates from a predetermined 
value, or the miniaturization of an antenna becomes difficult ] occurs. 

[0060] Next, the manufacture method of the antenna which carries out the above composition is explained briefly 
concretely. 

[0061] Since the manufacturing process of the antenna sections 10 and 20 is almost the same, here explains on behalf 
of the antenna section 10. 

[0062] first as Step 1 - molding - public funds - the Plastic solid used as a substrate 1 is obtained by filling up type 
with the material which forms a substrate and pressurizing with press equipment By preparing irregularity etc. in the 
configuration of the metal mold at this time, the configuration of a substrate 1 can be formed freely. 
[0063] Next, as Step 2, it can rank with a spread, and the Plastic solid formed at Step 1 is set to a Firing furnace, and is 
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calcinated on predetermined baking conditions, and a baking object is formed. 

[0064] Next, as Step 3, the radiation electrode 2 and the electric supply electrode 3 are formed in the substrate 1 
formed at Step 2. Although methods, such as printing, sputtering, and vacuum evaporationo, can be considered as a 
method of forming these electrodes at this time, by using printing, to each conditions, such as thickness and a 
configuration, it is comparatively accurate and an electrode can be formed in a short time here. In the case of the 
antenna section 10, it is advantageous to form the electrode 4 for fixation other than the radiation electrode 2 and the 
electric supply electrode 3 in respect of improvement in the fixed intensity of an antenna etc. here. 
[0065] Next, as Step 4, quenching processing is carried out to the baking object with which each electrode was formed, 
and the bonding strength of each electrode and a baking object is raised. 

[0066] Next, fine tuning is added to the configuration of the radiation electrodes 2 and 12 formed at Steps 3 and 4 as 
Step 5 if needed. Trimming, etching, etc. are specifically given to the radiation electrodes 2 and 12 here, reduce the 
area of the radiation electrodes 2 and 12, or Or by adding the case where a part of [ at least ] thickness of the radiation 
electrodes 2 and 12 is reduced, and electrical conducting materials, such as conductive paste, to the radiation electrodes 
2 and 12 The forming face product of the radiation electrodes 2 and 12 may be substantially made large, or a part of 
[ at least ] thickness of the radiation electrodes 2 and 12 may be thickened. In addition, this process is unnecessary 
when the radiation electrode 2 and the precision of formation of 12 are high enough. 

[0067] The antenna sections 10 and 20 are formed through the above processes. A substrate 30 is had and formed at the 
above-mentioned steps 1 and 2. 

[0068] And jointing material is applied to either even if there are few fields which the antenna sections 1 0 and 20 and a 
substrate 30 join as Step 6. When a property side etc. is taken into consideration at this time, it is desirable to join so 
that it may counter through the substrate which constitutes the antenna section 20 so that the radiation electrode 2 and 
the radiation electrode 12 may not counter directly. About the method of applying jointing material to each antenna 
sections 10 and 20 and a substrate 30, you may apply to punctiform and may apply in the shape of a field. Since 
forming by printing can equalize the distribution of jointing material and it can suppress dispersion in the thickness of 
joint grade to the minimum, the antenna which has the stable antenna property can be realized especially here. 
Moreover, by joining the substrate 30 in which the electrode is not formed to the best side, the antenna which has the 
stable antenna property is realizable. 

[0069] Moreover, at this time, as for the thickness of the antenna sections 10 and 20 and the joint grade of a substrate 
30, it is desirable to control a junction state so that it may be set to 1 micrometers or more 200 micrometers or less. By 
adjusting the thickness of joint grade to this range, the antenna which has the stable antenna property with little 
dispersion is realizable. 

[0070] While using the material whose coefficient of thermal expansion is about 4-8 ppm/degree C for junction of the 
antenna sections 10 and 20 which have such composition, and a substrate 30 can suppress the stress generated by the 
difference in a coefficient of thermal expansion to the minimum, when material is changed in the substrate and 
substrate 30 of the antenna sections 10 and 20, even if both have the difference in coefficient of thermal expansion, 
since the crack of a plane of composition etc. can be made hard to generate, it is desirable. It is desirable to use lead 
glass as a suitable material especially, also in lead glass especially B-2 03 10 - 70wt% at least 2 - 25wt%, [ Si02 ] 
Since it can suppress efficiently that a crack etc. occurs in a joint even if using the lead glass in which aluminum 203 
contains 3 - 15wt%, and PbO contains the material of the range of 10 - 65wt% exists [ the difference in the thickness 
between substrates, the difference in coefficient of thermal expansion, etc. ], it is desirable. 
[0071] After that, as Step 7, visual inspection, a characteristic inspection, etc. are conducted and an antenna is 
completed. 

[0072] Since each electrode can be formed after calcinating each substrate by having considered as such composition, 
the baking conditions of each substrate can be doubled with the burning temperature of the material which forms each 
substrate, and the property of each substrate, intensity as a result the property of an antenna, and intensity can be made 
the optimal. 

[0073] Moreover, since each electrode is applied after calcinating each substrate, after forming each electrode, 
compared with the case where a substrate calcinates, degradation of each electrode in accordance with elevated- 
temperature baking can be lost. 

[0074] Since an antenna property can be easily adjusted by once measuring the antenna property of each antenna 
section before joining the antenna sections 10 and 20, and adjusting the configuration of each electrode based on the 
result, after forming the antenna sections 1 0 and 20 furthermore (Step 6), span of adjustable range becomes very large. 
Therefore, the antenna with very high a low and reliability of a percent defective is realizable. 

[0075] Furthermore, since the production facility there is no complicated production process and expensive and large- 
scale is unnecessary compared with the case where form an electrode between layered products and it really calcinates, 
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a production cost can be suppressed low and a cheap antenna can be supplied stably. 

[0076] (Gestalt 2 of operation) The gestalt 2 of the operation of this invention to a degree is explained, referring to a 
drawing. 

[0077] Drawing_3 and 4 are the perspective diagrams showing the antenna in the gestalt 2 of operation of this 
invention. 

[0078] Differing from the gestalt 1 of operation is the point that the zigzag pattern portion of the radiation electrode 2 
is prolonged to side le of Id of sides of a substrate 1, Id of sides, and an opposite side. The length of the zigzag pattern 
of the radiation electrode 2 can be lengthened by carrying out like this, and the low surface mounting antenna of 
frequency can be constituted. All over drawing, although the electrode for fixation is omitted, it may prepare the 
electrode for fixation if needed. Furthermore with the composition of drawing 3 , it can also serve as the radiation 
electrode 2 as an electrode for fixation by extending a zigzag pattern even to principal plane 1 c of not only the side but 
the substrate 1 . 

[0079] In addition, as shown in drawing,4 , a laminated structure can also be taken like (the gestalt 1 of operation), and 
the same effect as (the gestalt 1 of operation) can be acquired. In addition, with the gestalt of this operation, although 
the radiation electrode 2 was formed over the 3rd page of the sides 1 d and 1 e of a substrate 1 , and principal plane 1 a, 
and a property deteriorates a little even if it crosses to the 2nd page of at least one sides which adjoin principal plane la 
and its principal plane, the same effect can be acquired. If an example is shown, the composition which prepares a 
radiation electrode over the 2nd page, principal plane la of a substrate 1 and Id of sides, will be raised. 
[0080] (Gestalt 3 of operation) The gestalt of another operation of this invention is explained below, referring to a 
drawing. 

[0081] Drawing 5 -10 are the perspective diagram showing the antenna in the gestalt 3 of operation of this invention. A 
portion which is mainly below different from the gestalt of the above-mentioned operation is explained. 
[0082] As shown in drawing 5 , while constituting the radiation electrode 2 from straight-line-like (band-like) strip-line 
section 2a and meander section 2b which is a zigzag pattern, when the length of the longitudinal direction of the 
substrate 1 of LI and meander section 2b is set to L2 for the length of strip-line section 2a, it is formed so that it may 
have the relation of Ll/L2=l .0-6.0. That is, equivalent [ to the length L2 of meander section 2b ] or the length LI of 
strip-line section 2a is formed for a long time than it. Moreover, meander section 2b has been arranged on the 
extension wire of strip-line section 2a, and meander section 2b has been arranged to the open edge lz side which is the 
edge of a substrate 1 . At this time, strip-line section 2a and meander section 2b are prepared in the same principal 
plane. In addition, you may carry out the laminating of the substrate 30 which consisted of dielectric materials on the 
antenna section 1 0 shown in drawing 5 as shown in drawing 8 . 

[0083] Although the antenna shown in drawing 6 was shown in drawing 5 , it is a modification, and meander section 
2b does not exist on the extension wire of strip-line section 2a, but it forms in the position which shifted strip-line 
section 2a from the core of a substrate 1 , and, moreover, meander section 2b is put side by side to the flank of the edge 
of strip-line section 2a. Naturally strip-line section 2a and meander section 2b are electrically connected also in this 
case. In the case of this modification, since the length of strip-line section 2a can be formed very much for a long time, 
a property can be raised further. At this time, strip-line section 2a and meander section 2b are prepared in the same 
principal plane. In addition, you may carry out the laminating of the substrate 30 which consisted of dielectric 
materials on the antenna section 10 shown in drawing 6 as shown in drawing. 9 . 

[0084] The antenna shown in drawing 7 is a modification although shown in (k.awing_6 , makes the both sides of the 
edge of strip-line section 2a distribute meander section 2b, and is arranged. In the case of this modification, since the 
length of strip-line section 2a can be formed very much for a long time, a property can be raised further. At this time, 
strip-line section 2a and meander section 2b are prepared in the same principal plane. In addition, you may carry out 
the laminating of the substrate 30 which consisted of dielectric materials on the antenna section 10 shown in drawing 7 
as shown in drawing 1 0 . 

[0085] In addition, when the length of the longitudinal direction of the substrate 1 of LI and meander section 2b is set 
to L3 for the length of strip-line section 2a in the case of the antenna shown in drawing 6 - drawing 10 , it is formed so 
that it may have the relation of Ll/L3=2.0-6.0. 

[0086] By the feature of the form of this operation forming the about three electric supply electrode [ which contributes 
to antenna gain most ] radiation electrode 2 by straight-line-like strip-line section 2a which is the easiest to acquire 
gain, although gain tends to fall, it is in the point of having aimed at the improvement of antenna gain, by having 
allotted meander section 2b which is a zigzag pattern convenient to take adjustment of an impedance intensively to 
open one end of the radiation electrode 2. 

[0087] Especially meander section 2b that is the zigzag pattern which mainly takes impedance matching on the low- 
impedance track where the width of face of strip-line section 2a of the shape of a straight line which contributes to 
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antenna gain is wide can constitute the small high antenna of gain by arranging intensively to open one end of the 
radiation electrode 2 using the narrow quantity impedance track of track width of face. As for the track width of face of 
a zigzag pattern, at this time, it is desirable preferably that it is moreover 50 micrometers or more in 300 micrometers 
or less at least 500 micrometers or less. 

[0088] (Form 4 of operation) Drawin g 1 1 -13 are the perspective diagram showing the composition of the antenna in 
the form 4 of operation of this invention. 

[0089] It is the further modification of (the form 3 of operation) which is shown in drawingJLL , and by preparing strip- 
line section 2a in a part of principal plane lc of a substrate 1, If of sides, and principal plane la, and moreover 
preparing meander section 2b in principal plane la, it is small and can offer the antenna which is high interest profit. 
That is, by preparing a part of strip-line section 2a and meander section 2b in a separate principal plane, in addition to 
the effect of (the form 3 of operation), it is still smaller, the antenna of high interest profit can be constituted, and it has 
the effect that antenna gain is further improvable. In addition, you may carry out the laminating of the substrate 30 
which consisted of dielectric materials on the antenna section 10 shown in drawing 7 as shown in drawing 10 . 
[0090] In addition, when the length of the longitudinal direction of the substrate 1 of LI and meander section 2b is set 
to L3 for the length of strip-line section 2a in the case of the antenna shown in drawing 1 1 , it is formed so that it may 
have the relation of Ll/L3=2.0-6.0. 

[0091] By the feature of the form of this operation forming the about three electric supply electrode [ which contributes 
to antenna gain most ] radiation electrode 2 by straight-line-like strip-line section 2a which is the easiest to acquire 
gain, although gain tends to fall, it is in the point of having aimed at the improvement of antenna gain, by having 
allotted meander section 2b which is a zigzag pattern convenient to take adjustment of an impedance intensively to 
open one end of the radiation electrode 2. 

[0092] Especially meander section 2b that is the zigzag pattern which mainly takes impedance matching on the low- 
impedance track where the width of face of strip-line section 2a of the shape of a straight line which contributes to 
antenna gain is wide can constitute the small high antenna of gain by arranging intensively to open one end of the 
radiation electrode 2 using the narrow quantity impedance track of track width of face. As for the track width of face of 
a zigzag pattern, at this time, it is desirable preferably that it is moreover 50 micrometers or more in 300 micrometers 
or less at least 500 micrometers or less. 

[0093] Moreover, if strip-line section 2a of the radiation electrode 2 is prepared in principal plane lc used as an 
antenna component side as shown in d ra wing 1 1 and 12, since the electrode 4 for fixation and not only the electric 
supply electrode 3 but strip-line section 2a of a radiation electrode can be used as an electrode for fixation at the time 
of mounting, the mounting intensity of an antenna can be increased. However, since it becomes the cause of an antenna 
gain fall when there is no RF property of the circuit board not much well, as shown in drawing 13 , the electric supply 
electrode 3 and the electrode 4 for fixation are not formed in the antenna section 10, but the electric supply electrode 3 
and the electrode 4 for fixation are formed in the substrate 40 which is another substrate, and it considers as the 
composition which puts the antenna section 10 by the substrate 30 and the substrate 40. At this time, a substrate 40 is 
constituted from dielectric materials which were excellent in the RF property, and, moreover, strip-line section 2b is 
electrically joined to the electric supply electrode 3 prepared in the substrate 40. In addition, junction to strip-line 
section 2a and the electric supply electrode 3 can be ensured by not forming the electric supply electrode 3 only in the 
side of a substrate 40 in this case, but preparing a part also on the principal plane of strip-line section 2a and the 
substrate 40 which counters. 

[0094] By considering as such composition, surface mounting is possible and a small highly efficient antenna can be 
offered cheaply. 

[0095] (Form 5 of operation) Next, the application using the above-mentioned antenna is explained. 
[0096] Drawing 14 is drawing showing the wireless LAN equipment in the form 5 of operation of this invention, and is 
set to drawing 14 . Electronic equipment, such as a personal computer by which 120,121 was connected to wireless 
LAN equipment and 122,123 was connected to wireless LAN equipment 120,121, respectively, A receiving means by 
which 124 was prepared in wireless LAN equipment 120, a transmitting means by which 125 was prepared in wireless 
LAN equipment 120, A receiving means by which 126 was prepared in wireless LAN equipment 121, a transmitting 
means by which 127 was prepared in wireless LAN equipment 121, and 128,129 were prepared in wireless LAN 
equipment 120,121, respectively, and used the antenna shown in drawing 1 3 from above-mentioned drawing 1 . 
[0097] The data signal sent from electronic equipment 122 is modulated with the transmitting means 125, it changes 
into a predetermined sending signal and the sending signal is transmitted from an antenna 128 to transmit 
predetermined data to electronic equipment 123 from electronic equipment 122. It is received by the antenna 129, and 
restores to the sending signal which transmitted from the antenna 128 to a predetermined data signal with the receiving 
means 126, and the data signal is sent to electronic equipment 123. 
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[0098] Conversely, the data signal sent from electronic equipment 123 is modulated with the transmitting means 127, it 
changes into a predetermined sending signal and the sending signal is transmitted from an antenna 129 to transmit 
predetermined data to electronic equipment 122 from electronic equipment 123. It is received by the antenna 128, and 
restores to the sending signal which transmitted from the antenna 1 29 to a predetermined data signal with the receiving 
means 124, and the data signal is sent to electronic equipment 122. 

[0099] With the wireless LAN equipment 120,121 constituted as mentioned above, since an antenna 128,129 can be 
miniaturized very much, it moreover receives horizontally and directivity of a transceiver property can be enlarged, 
while limitation of arrangement of wireless LAN equipment 120,121, the arrangement place of an antenna 128,129, 
etc. decreases and a layout becomes easy, data communication can be performed certainly. 
[0100] 

[Effect of the Invention] this invention is equipped with the 1 st and 2nd antenna sections which prepared the radiation 
electrode which has a meander line on the principal plane of a substrate. While carrying out the laminating of the 
antenna section of the above 1 st, and the antenna section of the above 2nd so that the radiation electrode of the antenna 
section of a principal plane, the principal plane of an opposite side, and the above 2nd in which the radiation electrode 
of the antenna section of the above 1st was formed may counter By changing the receiving property of the 1st and 2nd 
antenna sections by having prepared the electric supply electrode in the side of the aforementioned layered product, 
and having connected electrically the radiation electrode of the antenna section of the aforementioned electric supply 
electrode and the above 1 st, and each 2nd antenna section The band of transmission and reception can be made large 
and a receiving property can be raised. Moreover, since a mounting state can be checked from the antenna side since 
the electric supply from the antenna side is attained, and there are no heights, such as an electric supply pin, surface 
mounting is possible and the high antenna of productivity can be offered. Moreover, since electrode adjustment etc. is 
attained for every substrate by having had the substrate in which two or more radiation electrodes were formed, and the 
substrate in which the electric supply electrode and the electrode for fixation were formed in addition to the radiation 
electrode Since it is producible by the patch antenna of the electric supply method by the electric supply pin by the 
laminating which exists conventionally while an expensive facility is unnecessary really like a burned product, and the 
common method of construction while being able to lessen dispersion in an antenna property, a cheap antenna can be 
supplied stably. 

[0101] Moreover, an antenna a claim 1 - given [ any 1 ] in 12 and a receiving means to restore to the input signal which 
received with the antenna, and to generate a data signal, 1 st storage means by which predetermined information is 
memorized beforehand, and the 2nd storage means which memorizes a data signal, By having had a transmitting means 
to modulate the data signal from the 1 st and 2nd storage meanses, and to generate a sending signal, and the control 
means which control reception, a recovery, the modulation, and transmission of data While limitation of the 
arrangement place of a loading machine etc. decreasing and becoming easy to carry out the layout of equipment etc., 
data communication can be performed certainly. Moreover, since it has endurance with a very big antenna, the 
installation conditions of a loading machine become wide range. Furthermore, since an antenna does not project greatly 
outside, it is rare for faults, such as breakage, to arise. 
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damages caused by the use of this translation. 
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K p<rv^8P«S$«:L 2 i: Lfc^^tc. L1tL2 

= 2. o-6. o^ii^wrscfc^HSfBxhy v?m. 

£ mi 2 * T V ^*tWBS«±fc«« L fc^lc J; o 
[0 0 16] H*^8feSc^^ti, H^7^4ol^T 

mmmomit. Aft, ^»*h*b6±t*^ wtt^ar 

[0 0 17] IH*3g9ia*^W«x B*3S7, 8tC^i5 

[0 0 18] ff*3Sl 0lB*©«Mttx S*3g9tC^t^ 
£tfX%2>o 

[0 0 1 9] !i*Jli ilB*^Wtix H#a9l»:«^ 
^^{^Lfc^tc^oT. J: X h y ^ y»j»w*s 

[0 0 2 0] 2ia*^5SWttx H*^7, 81C 
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[00 2 1 ] ff^JH 1 3fE«CD5gf»fcJ:> 1-12 

^^coit?g^f2ti^nTi^^i ^fBtt^s^. tu 

[0 0 2 2] WT. *^JC^3^StDHSfiCD^tCOl> 

[0023] mrnvrnm 1)01, 2 tt*n^pn*« 

^7v^7^yS (^^if^/^-v) <o»*Mt«2tf 

r» i ^oisijffi i b \a±mstnm z tm$L 

mmsm* ft±2 -tfsfca&ic 3 s & a £ Aim 

4&±ffil a£K*Hffl£)±ffil c^ft^Li:^ 

[0O2411I1 «SI«fWSt?«jS8SnSo 

mfottHvttmnm e r 4 tx± 1 5 0 wtt*s c 

C^ffWf^ JtSlP£e r tfl 5 0*5^*0^, W 

[o o 2 5] i (DMttematt&t lt«, ^hm, 

2%tt± U5Jf$L<ti9 5%fi(±) tf#SlA\, £ 

tiicz*)^ atsioase^ssa^finxtt**^*** 
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(5 

tic Qm^itmnmcDi^T^mr 

[0 0 2 6] Stg 1 <DSSffl£ti, 

*fiWcjgflc-rsfc«)Jc:Sc0ia^^i O^mtXT (Wffc: 
JfF£L<«7 /xmJ^K I^l<tt5/im«T) t 

*fa±~$'&Z>£tWT* : gZ>o £43. «ffies*M 0/xm 

Bi|IiJ:^A>5 W3Pf leg < 
[0 0 2 7] SCI J&-t7^7^t««t5^ H# 

e rtfl 0 — 2 5 ^>gr^ 

fc, £ r #2 5 — 4 OcDt§-&te. S/;l/3-7^XX-f 
#VJR»«ftHW. e r#6 0~l 5 0©!^ 

[00 2 8] Stg 1 ©Jgttfc*. 0 1 ICTjkT&tt&fflji 
[0 0 2 9] Sfc. **WflD»JllTl±, Bffi 1 COJP** 

«ot*8r*. sffiawigfiaot, 7vr 

a*Elk:«5ROIHI««r«J«b^:t). 7yft(0- 

[0030] mic as i (Dftm^t^&K)^—^— 

[00 3 1]fot, taJEO«^c, ftSBtc^fe, ffi^O 

[0 0 3 2] CC0B# N ^Stt^Bt^ftftSPftlS^Sfi^S 
CCDBfOCffiffitJtiO. 1 mmJ^± (^^L<tiO. 2 

50 «^A,H*<*t), febIfil*W5«H**41S* 
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C£teftl,\> C^gffi 1 coffin ^^-r—/^—*nX^Fti, 

[0 0 3 3] C^J;^j:WtB±»I«T9L^lc<j; 

[0 0 3 4] 01 IC£>^T, 2 fc*j*#t«ffiT\ fifcSfBS 
2«\ StS 1 <D— ^±B^M^ntfe^ XhU7 

[0 0 3 5] £/c, KBfiOSD* *8«1WB3fcJ:ffl[Hl b 

mnmic$>*z>o mfemm&4i±. 
M^nn^^, cntcpisc£teft<, s^*f** 

[00 3 6] S fcSfc#«ffi 2 3 OWWlCffi 

[0 0 3 7] ^|[glC$? £ LA^fflSB^ f-z^l'&tC 
= 0. 2SS (0. 1-0. 3SSD , ROi^CtR 
= 0. 2@Jg (0. 1-0. 3SS) 

So 

[0 0 3 8] c©*5fc:*ft*M3i:H5gflIWB4 fc* 

s^t% rvx-f^tsftsiigii^ffiwcfT'pct^T^ 

So $fc. ®^ffl«®4 l IBc 1 

£«nT^5*>\ c c iet> s ^ ^ ft i \ 
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[0 0 3 9] ^lc*SffiJcffll>5nSB8S*?r»^oi^T 

[oo4o]ifti«ffi2, *smnm3, Kfflii4 

(JCTF* ^mH^BST) Ag, Au, Cu. Pdtf) 

ftMfm4>flfi«)&A (Ti, Nil) tvye&fcZifim 

^>ns 0 nic #fws«\ litMiti^u 2 

■j^©wwiTf««LTfeat^. sffii t&m 

Bi^tfe,nSo H^#«ffijcti, ^m.mti,r, #14 
[0041] &mxm<o&mt, mmm** 

hKtfig^ft^S-tffc^-X h£rg« 1 ±\cm7£<D& 

[0 0 4 2] £fe. £-Wl<£>31J?te; 0 . 0 1 m~ 5 0 
/xm (jf$L<tt 1 |im-4 0|im) £*TScl£7Wtf£ 
Ll\ #t*)BJtf0. 0 1 tim&CfT*&&£, 
Vt^^X «t »P » < ft K> T >^^Jt#7WKT*r S ci:^ 
* t? . *lffiOlfi»^ 50ft mttlT« S ^ . IIOIJ 

40 [0 0 4 4] H2^C43l/^Tx S« 1 , 2 , 

®IS3, @^fflm<!4 (ttT7yft»l 0i:B&*r) « 
0 1 IC^T&^lRmT'&So ZV-r^aSl 0^±(c7 
Z/v-f%$2 0*ailLT*5 0. 7 T VT-^a52 0^. T> 
x^S5 1 0^#tj$£l*£/^[^CTfe£tf. H«ffl«ffi 

ti. 7 T V^^2 0^*fO@l 2*^J5g«nTt^Sfflt 

S^ffl'J^^ffi^T'V'r^gP 1 o^fisataffi2^H»en 

7 V-r 1 0 >7"^a5 2 0 OftftWffi 2 , 12 

50 tiit»»«ib*i^«tfiKi:ftoTi/>So ft*3^ 7v-r^ap 
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i o tT zst 2 omom&i*. #^x&£4)j£&# 

[0 0 4 5]®:, 7>7^gfl2 0 ^±tcg|Sf*«^T* 
«^«tife»E3 0«:»iB'rSo g«3 0£LTki\ 7 

yft»i o*#i/ig-rs»«i trai:Bi*f*«»^«i* 

[0 0 4 6] &*5, **W©JgJBTW:^ 7>ir±gfl£ L 
T7>ftffll0, 2 0O2O»fc^ 3£JL±<DT 

& 7 3 ofiajwi-r s czicx-dt, mem 

[0 0 4 7] £fc. rv^-fgP2 OOfl(J352 0 atCti, 

5ftT*5?>. 7V^^1 0 £7^7^35 2 O^JIT 
SKIfc:. ill b t§M2 0 a^[HJ— ^|Rl*[Rl<ai^ffl 
1U *&lti2 3 £*^««3**»WlcJ£-&LT^ 



2 3 te£fc*fl 



&%ct, %tc, mrnmM2<D@&*)'}^\,><i£t>\ n 

[0 0 4 8] «±OJ;-5«:«^cj;oT. ^3£<£>$t*f« 

m (^ffi<Dj&mcio^r&mmM2 t i 2^2^) 

[0 0 4 9] $;fcg«3 0, TVx^fflU 0, 2 0*i 
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[0050] mc&m&*ti?n<Dt£mmm*m%;£>i£ 
[0051] mm, s«3 o<Dttmmm*y^7-j'm 

1 ooSJEi&tfrv-r^S^ 0 ogtgcojtK^s <£ ?> 

;*:^<-r&C£k:<ktK S«3 OtiTV-^-f^ 1 0^0® 
«1 fttf7:/<r:J-«2 Q(Dmm&*)*>'}^ <?%££& 

[0 0 5 2] ^fcSSlC, S«3 0^JtK«*^b 
T. 0<OSffitlStf7V"r^8P2 oeoa« 

Vt^SP 1 O^SS 1 &tf7>"r^S|5 2 0©IfiO^ 
5 ?5tl3E3 0tf7yft8P2 OOlfi 

^as^ T^yy-f [eigss« £ a« 3 0 * ©ra * ^ n 

[0 0 5 3] Sfc. ftSfi^tL^tlOltBWI^Bft 6 

[0 0 5 4] £fc. TV^+^rWfiK-rsSSIg^ti^tL 
<9JP2£: t £*T££0. 05^t^3 [mm] 

£«att<r\ »f&S»S. ^MW^JSs ®S 
40 T7 yft 3 - 5 mmiSi ft D > £A 

{k^ot>T«, *3feCffe^*«: 6 ItMt 5 c i: 

[0 0 5 5] #S«^n^n^i5^^0. 05m 

MW^^S^fST^c cJ; bS C £ Z>o 

[0056] wc&mmmvm&ic'D^TmwT&o 
[0057] *mffi<v&mc^TT^Tj-coi&(Dmj£jj 

50 ttmmms &mmm, m^mwm<om&<omt^m 
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[0 0 5 8] 3&k:tt£0$4>&S«0nM!a<^ i iim- 

©ffit8RfS647 y f t S C i ^T'l? 
So 

[0 0 5 9] fcfcKjfffltf 1 /xm^THi. *S«RB<£>Jg 

[0 0 6 0] *fcfiU:0 i 54iJ*fetS7Vf t«« 
[006 1 ] TVir^gfl 10,2 O^HJfiXSttSffH 

[0 0 6 2] Sfx^yyi^LT, fiKS!J§&9!fc:SK 
S U 7 UXWrtfiDBE-r S c: £ 

fESC£tfT*^So 
[0 0 6 3] ^cXT7y2^LT, Xr^lT« 

[0 0 6 4] ^CXt7y3^LT, Xf7y2T'M 

ZcttfT^&o ccX'T^Ti-emi ooi^lcttM 

So 

[0 0 6 5] *KiXfyy4 1:LT, #^r©WBWg« 

[006 6]*C7f7y5^LT, i&gJCjEUTX'r 
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12 

Wt Aax. s 0 ccr\ H{* fWc i* j»S*«8g 2 , 1 2 *c h 

y ^ >^xy*-v^fcH*«LT, %ma2, 1 2 
©ffi»*ffijts*feD*s^tt. «s*rsa2, 1 2^> 

ft2<0#«»S*«l**ffi2, 1 2K:tttorrsc£fc:£ 

ot, Mfii2, 1 2<Dm^mm^mmmcjj:< 

At^affitf*m&2, 1 2©^*< fcfc— 8B€>ff#«: 
i¥< L/c t 9TSt§'8'tf&So **3C<0XS«SclMffi 
70 2,1 2^^^Wfi^+»tciBv>«'&Jctt^ET* 

So 

[0 0 6 7]fi(±Ocfc5aii4«T> 7yft«l 

0, 2 0#Jg/S£tlSo Sffi3 OI4IiLtf±fiXfy? 

1, 2-efeoTjgjS^tiSo 

[00 6 8] flTXf7^6i:LT, 7yft«l 
0, 2 0&tf*tS3 0Wt&£?%ffi<D'P%i< t^~?ft 

S£. ttHm 2 St/Mf 1 1 2#iB£2ffRlLft<,\J; 
SP1 0, 2 0MM3 0 tc^W^r^flJTS^ffitco 

^J^S££#T€S SSbfeTV-r^«Ptt«rW 
t§7yft^St§ci:^§o *fc«S»^j« 

^nr^a^fi 3 0 ^i±i^g^t§c £ j; t>. 

[0 0 6 9] S^C<D^$7V-r^"SP 1 0, 2 O&tfg 
30 *£3 0<0gP^ffi<DJP2>fci 1 |im«±2 0 0/imttTi: 

(D&ft\t\ ^L/c7yrt#tt^Wt§7>rt^ 

fg-rsc^^T^So 

[0070] cocfcd^^^-rs^^^spi 0, 

2 0, RtfSIKS 0<Djg-&fc:& N IKfflKSffiStf 4 ~ 8 p 

cfc o sis*^«/ws^aifw*r s c £ wet? s 

rv^SBl 0, 2 0OlfiMI«s[3 0iC*3 

S i 02*M 0~7 0 w t B2 03^2 — 25wt 
%. A 1 203#3~ 1 5 w t %. PbO^l 0-65w 

t %<Dmm<D&ft*^mT&mtf^7.%:m^2>£ttit\ 
m&mcmtimtfKQiT s c ^ ^as** < wwt?€ s ^ 

50 [007 1] f^iXf 7^7^11, ^««aE^Wtt 
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[0 0 7 2] lstc£t\C&*), 

[0 0 7 3] 2; 7*c. #gffi£:£M L/c^tC#m@^^ 
[0 0 7 4] ^^tC/Vrt^lO, 2 0^Mt/ci 

T% fro, 7yf«i o, 2 o*ffr&-rsWk:— b.# 

[0 0 7 5] MJC3BWI|*:HIfc««*Jp«bT— *«flc-r 
J±^T, WI4SiIltfft<^ fro. ^{ffiT* 

[0076] mm^mm 2 ) 3fck:*«Bao*ss©»iB 

[0 0 7 7] 03, 4lt*mE<DnB&<OBm2lC*SlfZ> 

7 yft^WT^^o 

[0 0 7 8] mMoj&mi trnftiT^zM*. mmm 

El d £E»ffl!k9fflffil eS-effitfT^&jftT&So C 

T*j**was 2 <o *J9*T9> * z - xvmz *s 

<lT3C£frT^ flffiR^ffil/^fflHSTV-r^^fll^ 
3fr. 4^S»cjSi:TH^raiWB*l8ttTt>fil>o ^^>^ 

[0 0 7 9] m4lC^T£olC s (MB&(D&m 

JgMrtfW:. WfiL 1 ©ffilffi Id, 1 e RZf3Effi 1 a^3l 

J*:iSoTa*HiBI2*K»fe^ ill afc^-oiSte 
< £ t>— o<E>ffl[E£> 2 Etc fct Wtt 

o T3isa««*»» s««ft Hfr±tf & nso 

[0 0 8 0] (*&fi<DJgJ»3) #lC#»WOm^<E> 
[ 0 0 8 1 ] 0 5 — 1 0 tt#S^O^fc<DJgj» 3 IC&tt 
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74 

[0 0 8 2] asicfstS^ ttSMfi2«it»K (* 

^7y«P2bf«lilEt5^ X h U y 7«8&«P 2 
a©fi?4Ll> ^7y?S2 b^Sffi 1 Ofi^fnJO 
fi££:L 2 £L/c£^C, Ll-i-L2=l. 0 — 6. 0 
<OM%*m?Z>&5J&I$,3<nT^2>o Xh'J 
^yS»»SP2 L 1 ^^7V^SP2 bOfi£ L 2 

ZfW^2 a^S^±^^7 7 >^gi5 2 bfcffiBU L 

1 zltffiib^o £<Dmc, X HJ 7^IIW(2 aS 

msic^T^^icmsic^y^'fi'^ i oo±tc^m 

[0 0 8 3] 0 6lC*Vr7V-r:HjJ:. i5^^L/:t© 
<D&&WT*$> K> . XbV7 y^ggas 2 a OJ£g«Lbfc: 
7V^S32 b^LTfe&f, XHJ y^»IS»2 a 
fcgffil O^SPfr^-T&b^tite^^U LfrkX 
h U v TlM&SP 2 a O0S^<O«SPfc:* 7 l/im 2 b W:« 
20 mZtlT^&o SKc^i^CtXhiJ y^»B»2 a 

mwm&it, bv y^i«»»2 a^^s< 

111— *ffifcWt6fttl^o 09JC^<J;"9^|^ 

6ic^*rr>^±a5i oco±^a^«^T^^c^n/c 

[0 0 8 4] ia 7 ^^-^7 V-r^ti. 0 6 tC^L/c^CD 
<D^BmT+& D . Xb'J7 T^SSaS 2 a <9*»<Dffi«fc: 
50 ^7^»2 b%»S?^TEiUcfe©T8Se CCD 
&&fflcom&li. h U 7^S8a5 2 a cog^ 

Z> 0 C(DmiC, X bV y^MBS»2 a^O^T f >'^2 

5 n^cSffi 3 0 IT^) gl\ 

[0 0 8 5] %*5, 06—0 1 Olc/T^yft^f^ 
IZ^Tlt, X h U y ^HSBSiSP 2 a^fi^^L K P< 7 
V^glS 2 b ^Sffi 1 «S^7?|oI©S^ ^:L3i:Lfc^^ 
^ tc. L1H-L3 = 2. 0 — 6. OCOm^^T^^^m 

[0086] *mfio^-«©«f««. 7>ri-mmcm 
*>^?2>%mmm 3 55«^scs*«ai 2 &m*>%m*ft 

spn^mVicOX b U ^ ^^2 a -pjBfiRL. *J»*± 

[0 0 8 7] #tc. T'V-r±jpJ#^S# > rSiS»«OX 
50 h U ^ y^KSP 2 a Oi|g^i£t/>fi'Y > If— ^ VXISKJC 
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cfcoT. 3i£ LT^ Vfcf-^VXlS^ t&i??*??^ 

0 /zmtXTTL^t 5 0 /x mJ^_hT'&& £ £ttm& b 
[008 8] (HggCD^ftl 4)011 — 13 ti^^CD 

[0089] 0i iicm?$>cDi±. mmcomm3) <o 
z&&mx\ x h v ? ytmm 2 a 1 

:/»KfflB2 a £ * 7 2 b <03=m\cWt 

01 o iCT^fk^ \z^T vv^gfl i oo±tc^ 

[0 0 9 0] &3o. 01 1 \c^s^T^ s r1-(D^i^\z.$5^ 
Tt>. X b U »y ^JSRBSSP 2 acOg^^rL K 

2 bt0Stel^)g#^fR]^ft^^L3i:bfc^^lC. L 
lrL3 = 2. 0 — 6. 0<aH«*^-rS«k5JgjS£ft 

[0 0 9 l ] *^WiOJKS|(D«r«ti, Tv-r^JtfteS 

t>s^*r^«&«mffi3ia«¥035ftihfs@2 *«fe?o»*w 
^*-^m**w>x h v :/«bs8b 2 a -cjg/su 



[0092] Ti/T±n%\c^tt&umKcoxs 

-^VX»K*fflO^T3tt»®ffi2^*-^V«ffl!l^** 
RMRfc*. '>4<^t500/im«^ $?£L<tf. 3 0 
[009 3] Sfc, 011, 12 ICS^T^ 5 Sfcftf« 

i/^n^iffli ctcRWSi:. @^ffl®*§4. 

3 < . mamma* h v v zwmm 2 a *>nm 
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K&Tcisb, 01 3&c^-r<J;*Mc, ZV-r-fSPl 0lcte*& 

4 0 IcfcSOT^ 3 &tf H^fflSS 4 fcKtt. Sffi 30^ 
S«4 0T7>-r-f85l 0 "TSo 

U L^feXb U ^y»BS52 btiS«4 OlcUttSn 

70 -T. XhU y^»HfflB2 a ^*t(p]^r^S«4 0<£>±®± 
lefc— SPKtfSClfcT*, Rt^lCX HU ^^»8SSP2 a £ 
t^mm3£<Dm&*ft5££tfT*%2>o 
[0 0 9 4] C<D£5%im!££'?&££lC£-DT, ffilg 

[0095] mm^mms) li^yytt^ 
[0096] 01 4 i f ±&mn(D2m(DBf& 5 &c*5W- %m 

»LAN8i^t8T**^ 01 4 fc^^T, 1 2 
20 0, 1 2 Hifn?niSLAN8& 12 2, 123 

&^n?*mn lan 120, 121 ic^tn^nm 
4 l a Ngi 1 2 0 fticmttznrc&m^&, 1 

2 5«i«LAN811 2 0rtfc»»6tlfcSi«#a^ 
1 2 6tiM&SL ANgfl 2 1 

1 2 7 L A N81 1 2 1 rt^tt^n/cSMfl 

, 1 2 8, 1 2 9 ItZtl^tlffiM L A Ngf 1 2 

o, 121 ki^n^tiB^en. SuxE^01 ^581 3 
30 [0097] m^m^i 2 2^1?mi 2 3tcm^ 

©■r— ^^rieMbfcV^'&^ti:, m^«#§ 1 2 2fr5ig 

Tznmmmmcmmu f^si^7>fti 2 8 

ti. T>"7"^1 2 9&CT§{I2fU Sfi^gl 2 6 ICX 

^ l 2 3le^n3 0 

[0 09 8] itfK:«?«8B 1 2 3 SfTf 1 2 2 

40 zmznrztcT-zm^mM i 2 7 tcr^p 

1 2 9*^2ffl"rs 0 1 2 9 3b^2fM LfeSSffll 

mmt, 7ytt 1 2 s^rgft^n. 1 2 4 

?««i 2 2tc^^ns 0 

[0 09 9] «±^«fcfl!^? nfc^SS LAN8I1 2 
0, 12 1 THZ, 7Vft 12 8, 12 9**«u:/ha! 

^Jtfn]14^^<T^^^T% «LANSll 2 0, 
50 12 1 CDgaB- 5 ^ 7>ft 1 2 8, 1 2 9£>gE@*§f?T^ 
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©H56*«J>ft < ft 0 , h^fflWcftSfc^fc 
[OlOO] 

tutsan <DT>v-i-^<ommm^:Bf^i,rc 

T*£, *&Ht!vftHo^eSPWftt^c«), H*»BltBT? 

n^StE*^ftffiiHfiSl3?)^Rr^ti:fts«>T. T^-r^W 
cfc S— f*«5^aft H o<fc «9 lc]Sffift»<itf^gT&£ £ 

m • am • sin • as«*w»f sww#a^*«A^c 
^a^t, *««oE«»mftif^iBffi^ / >ft<&o 

T> iit0W7^ Hft^tfL^t^ftS^&fc:. SI 
***C*€ft»^tt»WrS<DT?, js*«<o»«*#* 

ftl\> 

[0ffi^fS#ftt»lS] 
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[03] *mtncomffi<DBm2ic&if%yz/Ti-*7rs? 
mmm 

[04] *mncomM(Dmmzic&if%r>Ti-*7r,? 
[05] *5m<Dmm<DBm 3 ic & r v^^^rr 

70 [0 6] &^<Dm&<DB!&3lc$s(,f%>7^7-i-*:7F'r 

mm® 

[0 7] *^^^JgSl3tC*5ttSTV^7-^*r 

mum 

[0 8] *^co^^mi3tc4o^^7 r >"r^^'r 
SUM 

[0 9] *^^I^E13 (C^^7yft^/fxt 
£MS0 

[01 0] *mno)^ffi(DBm3lcmi%7^ J ri'%:^ 

20 [0in *mn<D$mv>mmA i^tts/yft^a 

[01 2] *^^^mi4tC^^^7 T VT-7-^#| 

[01 3] &mM(D^M(DBm4lC*stfZ>T>'v-i-CDm 

[014] ^RSK«)ftfll0^tt5k:45»t«MaL ANi 
B£r^*T0 

[*J^outra 

1 mm 

30 2,1 2 Mfi 

2 a y ^£Sgl5 

2 b ^TV^SP 

3 *&^®1S 

4 h^jbws 

10,20 TV-r^fflS 
3 0, 4 0 Stg 
12 0, 12 1 
1 2 2, 1 2 3 
1 2 4, 1 2 6 Sfi^S 
40 1 2 5,1 2 7 oMfi^a 
1 2 8, 1 2 9 7Vff 
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(11) 



2 0 0 1-21 





5] 



imei 
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(13) 



2001-217632 



[013] 



[014] 



40 





(72)ssw# flw si* 

*KiiOT*m**n*iooMW! *tfi 

F £ — 5J046 AA07 AB13 BA01 PA04 QAOO 

5J047 AA07 AB13 FD01 FD02 
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